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Measurement Qualities
of Hip and Groin Outcome Scores
Letter to the Editor / Response
Dear Editor:
It was with great interest that we read the article by
Kemp et al,6 ‘‘Psychometric Properties of Patient-Reported
Outcome Measures for Hip Arthroscopic Surgery,’’ and we
commend the importance of head-to-head psychometric
comparisons of patient-reported outcomes (PROs) for youn-
ger patients with hip and groin pain,3,6,19,20 such as the
Copenhagen Hip and Groin Outcome Score (HAGOS),
International Hip Outcome Tool (iHOT-33), Hip Outcome
Score (HOS), modified Harris Hip Score (mHHS), and
now also the Hip Disability and Osteoarthritis Outcome
Score (HOOS).3,6 Unfortunately, the conclusion in the arti-
cle by Kemp et al6—that parts of the HAGOS, HOS, and
mHHS have poor psychometric properties and should
not be used for patients undergoing hip arthroscopic sur-
gery because of insufficient responsiveness or content
validity—is not supported by the data provided. Further-
more, this recommendation concerning the HAGOS is in
direct contrast to the conclusion of a most recent system-
atic review on study methodology and measurement qual-
ities of existing hip and groin outcome measures for
patients undergoing treatment for femoroacetabular
impingement.3 In this review, published in the Journal
of the American Academy of Orthopedic Surgeons in July
2013, independent reviewers rated the HAGOS and
iHOT-33 to have the best scores regarding quality.3
The purpose of this commentary is to provide additional
clinical insights to some of the methodological limitations in
the study by Kemp et al.6 As stated by Kemp et al6 in the dis-
cussion section, the evaluation of responsiveness and the
minimal important change (MIC) of hip and groin outcome
scores in their study can only be extrapolated to patients
12 to 24 months after undergoing hip arthroscopic surgery.
The clinical rationale for conducting head-to-head compari-
sons of responsiveness and the MIC during this specific
time period only, without including the immediate preopera-
tive and postoperative period, is not clear to us. At the
Arthroscopic Centre Amager, Copenhagen, we have prospec-
tively followed our patients undergoing hip arthroscopic sur-
gery for the past 5 years, evaluating PROs using the mHHS
and HAGOS, preoperatively and at 3, 6, 12, and 24 months.
When using these outcome measures, including all subscales
of the HAGOS, we see large clinical improvements (effect
sizes ranging from 1-2) within the initial 3 to 6 months after
surgery. This observation is in accordance with the existing
literature documenting PROs after hip arthroscopic sur-
gery,5,7-9 which shows that the main changes in PROs seem
to occur within the first 6 months after surgery,7-9 with no
or only minimal changes occurring between 12 and 24
months in patients’ pain, physical function, and general
health.7-9 The data provided by Kemp et al6 also support
this notion by documenting trivial to small effect sizes
(\0.3) during this time period (12-24 months after hip
arthroscopic surgery) in 12 of the 15 hip and groin outcome
measures being evaluated in their study.2 It therefore seems
an illogical choice to evaluate responsiveness—the scores’
ability to detect clinically relevant changes over time—and
theMIC of hip and groin outcome scores during a time period
in which no or only minimal changes occur.
Kemp et al6 conclude, based on a priori hypotheses, that
psychometric properties of hip and groin outcome scores
that correlate !0.40 with changes in the global health sta-
tus, using a global rating scale (GRS), are ‘‘reduced’’ and
‘‘less valuable’’ compared with scores that correlate .0.40.
Interestingly, even though correlations for the HOS (activi-
ties of daily living) and mHHS live up to these a priori
hypotheses (.0.40) provided by Kemp et al,6 they are still
deemed ‘‘reduced’’ and ‘‘less valuable.’’ This conclusion by
Kemp et al6 is apparently based on the presence of ceiling
effects and the lack of content validity in these measures.
However, this conclusion is even more confusing, as the
HOOS, which does not have content validity for the patient
group in question3,18,19 and also displays ceiling effects,6 is
deemed valuable for patients undergoing hip arthroscopic
surgery. Unfortunately, these inconsistencies show that
the conclusions provided by Kemp et al6 are primarily based
on personal opinion instead of scientific data.
Furthermore, it is important to note that, while correla-
tion sizes are recommended for hypothesis testing of
responsiveness for individual PROs,12,13 the correlation
sizes provided for head-to-head comparisons of the differ-
ent outcome scores in the study by Kemp et al6 need to
be supported by confidence intervals before conclusions
can be made as to which outcome scores/subscales are
more or less ‘‘valuable’’ for patients undergoing hip arthro-
scopic surgery. Correlation sizes of 0.23 to 0.59, including
only 32 to 45 data points in the analyses, will provide
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wide and overlapping confidence intervals of the different
outcome scores’ correlation sizes in a head-to-head compar-
ison. In the initial development of the HAGOS, we revealed
large correlations ("0.56) of hypothesized magnitudes
when evaluating responsiveness for all HAGOS subscales
in patients with long-standing hip and groin pain.18
Recently, these results have been confirmed for the Swed-
ish version of the HAGOS in a large sample of patients
undergoing hip arthroscopic surgery (n = 360), who were
evaluated from preoperatively to 4 months after hip
arthroscopic surgery by Thomee et al (unpublished data).
Evidence therefore supports the assertion that the HAGOS
is also a responsive and valuable measurement tool for
patients undergoing hip arthroscopic surgery.
Kemp et al6 report in the results section of the abstract
that only the HOOS, HAGOS, and iHOT-33 had content val-
idity, without providing any data concerning these results
anywhere in the actual article. In fact, only the HAGOS
and iHOT-33 have previously been evaluated for content
validity in younger patients with hip and groin disability,
including patients undergoing hip arthroscopic surgery.11,18
The HAGOS was originally developed by using the HOOS
as a template,18 adjusting the wording of the questions by
asking questions related to the hip and/or groin (ensuring
face validity)18 instead of solely asking about the hip
because the groin is the most commonly reported area of
pain1,10,16 in 8 of 10 patients with intra-articular hip inju-
ries.1,16 The content validity process of the HAGOS included
patients and experts.18 Nine items were added to the origi-
nal HOOS, and 16 items were removed because they were
deemed irrelevant based on patient responses.18
Kemp et al6 also report that the HOS questionnaire suf-
fers from many missing items because of the ‘‘not applica-
ble’’ response option provided for each item. We had the
same experience during pretesting of the HOS question-
naire format and therefore decided not to proceed with
the HOS as an outcome score to be used at our institution.
However, the idea of a ‘‘not applicable’’ box (as applied in
the HOS and iHOT-33)11,19 is not entirely irrelevant, as
some patients find it difficult to answer questions related
to specific functional tasks during the past week if they
have not completed this specific task because of pain or dis-
ability. In the HOOS and HAGOS, all questions need to be
answered to minimize missing items in calculating the
total subscale score.14,18 Our experience is that using
PROs in which all questions must be answered, without
including a ‘‘not applicable’’ response option, will some-
times leave the responding patients in a dilemma in which
2 very different response approaches and consequent out-
comes may occur. The classic example is that of 2 patients
with similar degrees of difficulty who have not performed
the functional task in question because of pain or disability
but choose completely opposite response approaches
because of this dilemma. The first patient answers based
on how much difficulty she imagines the functional task
would have caused her if performed, which very often
means that she will decide to tick off a box indicating
severe difficulty. The other patient, however, reasons
that because she has not performed the specific functional
task in question, this task has not caused her any
problems. She therefore decides to tick off the box that
indicates no difficulty at all. Unfortunately, this discrep-
ancy in response approaches introduces very different
response patterns and outcomes in patients with similar
degrees of difficulty. For this reason, we chose to empha-
size in the introductory HAGOS text that respondents
must answer all questions, and in cases where they have
not performed the functional task in question, they should
give their best guess as to the degree of difficulty that they
believe this task would have imposed on them.18 As
patient-reported hip and groin outcomes are measures of
self-perceived hip- and groin-related function and disabil-
ity, and not actual functional tests, we believe that this
approach reflects patients’ perceptions of hip- and groin-
specific functional status in the past week in a valid
way.18 In this respect, the HAGOS is the only available
hip and groin outcome score that minimizes the bias of
many missing responses, without introducing the possibil-
ity of different interpretations of the items provided.18
We do agree with Kemp et al6 that the participation in
physical activity (PA) subscale of the HAGOS seems to be
poorly correlated to the patient’s perception of global change
in health status (GRS). However, Kemp at al6 also show
a small negative overall effect size for the PA subscale, mak-
ing correlations of change scores (responsiveness) and anal-
yses of cut-off points for positive MICs less relevant to
perform during this time period unless an additional inter-
vention with a known positive effect on this measure is also
applied. The different behavior of the PA subscale compared
with the other subscales of the HAGOS is not a new find-
ing.6,18 The PA subscale, which only includes 2 items, meas-
ures patients’ ability to perform preferred physical activities
for as long as they want (item 1) and at their normal perfor-
mance level (item 2).18 The PA subscale is not strongly
related to other hip and groin outcome scores or generic
measures of physical function (the Short Form–36), as it
measures a different domain than physical function, which
we have also clearly shown in previous factor analyses.18
We agree that more research is needed on the PA subscale
to fully understand this domain and its usefulness. This
subscale seems very important to include, however, as it
provides clinically relevant information on patients’ ability
to participate in their preferred physical activities. Previous
analyses of content validity (qualitatively as well as quanti-
tatively) of this subscale revealed high patient relevance
and disability related to the 2 items included in this sub-
scale.18 We are therefore delighted to see how well the PA
subscale performed in the test-retest reliability analysis by
Kemp et al,6 as test-retest reliability (measurement preci-
sion) is closely connected to responsiveness, which also
includes the ability to document no or negative health sta-
tus changes, when such occurs (measurement accuracy).
Concerning the PA subscale, Kemp et al6 also imply
that because 28% of patients display the highest possible
score (ceiling effect) 12 to 24 months after hip arthroscopic
surgery in the PA subscale, this subscale may not be able
to evaluate further improvements for this domain. We
agree with Kemp et al6 that patients who, at 12 to 24
months after hip arthroscopic surgery, display a maximal
PA score of 100 cannot improve any further, as they report
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that they are ‘‘always’’ able to participate in their preferred
physical activities for as long as they want and that they are
‘‘always’’ able to perform their preferred physical activities
at their normal performance level. In this group of patients,
further improvement therefore also seems of no clinical rel-
evance, as such answers strongly indicate that these
patients are already functioning at the highest physical
level of interest to them. In addition, when looking at the
average 6 standard deviation scores of the PA subscale
(65 6 31) as provided by Kemp et al,6 it is obvious that
the majority of patients (72% without maximal PA scores)
display a much larger degree of disability (lower scores) in
this domain 12 to 24 months after hip arthroscopic surgery,
with plenty of room to the ‘‘ceiling’’ (maximum score of 100
points). This group of patients is of particular interest to us
at our research center, as we have experienced that they
tend to become less physically active as a result of not being
able to perform their favorite physical activities at their
desired level. As patients undergoing hip arthroscopic sur-
gery represent an age group in which physical activity is
one of the most important indicators of a healthy lifestyle,15
we believe that the PA subscale provides important infor-
mation on this subject. Interventions including supervised
physical exercise may be needed in these patients to
improve their low PA scores and the lack of improvement
seen in this domain from 12 to 24 months.6
The results presented by Kemp et al6 concerning reliabil-
ity seem to support another recent study on patients under-
going hip arthroscopic surgery, indicating that these
measures can be reliably obtained at the group level.4 How-
ever, theMIC values provided by Kemp et al6 for establishing
when positive MICs have occurred at the individual level for
the different hip and groin outcome scores need to be consid-
ered with extreme caution. In particular, anchor-based MIC
approaches, as applied by Kemp et al,6 will create large var-
iations inMICs.17 Kemp et al6 have decided to include a num-
ber of patients who reported being ‘‘much improved’’ in the
same MIC cut-off point analysis as the number of patients
reporting to be only ‘‘somewhat better.’’ The actual number
of patients reporting ‘‘somewhat better’’ or ‘‘much improved’’
were unfortunately not specified, and the differentiated
change scores between these groups were not reported.6 We
are not convinced that these 2 groups of patients provide out-
come responses that are equally representative of the MIC.
When reanalyzing our own data on responsiveness for the
HAGOS, we see that patients who report being ‘‘much better’’
(n = 22) have much larger clinical changes (median changes
from 15-36 points) for all HAGOS subscales compared with
patients reporting that they are only ‘‘somewhat better’’
(n = 24), with median changes from 0 to 7 points (P \
.005).18 Furthermore, patients who reported being only
‘‘somewhat better’’ displayed no significant improvements
compared with patients who reported being ‘‘not changed’’
(n = 15) for any of the HAGOS subscales (P . .05).18 This
supports what is sometimes experienced clinically, that is,
patients reluctantly stating that they are ‘‘somewhat better’’
but whose conditions do not seem to have ‘‘importantly
improved.’’ Therefore, providing an MIC based on such possi-
ble heterogeneous improvement responses in only 23
patients6 does not seem to be a clinically meaningful
approach for estimating MIC cut-off points and is therefore
usually not advocated.17,21-23
Also pertaining to the issue of the MIC, Kemp et al6
report to be using the 75th-percentile approach, as proposed
by Tubach et al,21,23 when determining the cut-off point for
the MIC. The application of this approach by Kemp et al6 is,
however, not clear to us. Tubach et al21 modeled their statis-
tical approach on the basis of changes in pain (in 265
patients) on a visual analog scale (VAS) in which 0 indicates
no pain and 100 indicates extreme pain. Change in the VAS
was evaluated from baseline to follow-up using the following
formula: follow-up (VAS) 2 baseline (VAS).21,23 This
approach provides negative values for patients with an
improvement in the VAS status21; the more negative the
value, the more improvement has occurred. Under the the-
oretical assumption that everyone improves their VAS
scores from baseline to follow-up, the 75th percentile of
changes in the pain status therefore provides the cut-off
point for the least improvement experienced (MIC) in the
75% most improved patients. In hip and groin outcome
scores such as the HAGOS, measures range from 0 to 100
in which 0 is the worst possible score and 100 is the best pos-
sible score.18 Change in the HAGOS is evaluated from base-
line to follow-up using the following formula: follow-up
(HAGOS) 2 baseline (HAGOS),18 as also applied by Kemp
et al.6 This formula provides positive values for patients
with an improvement in the HAGOS status6; the more pos-
itive the value, the more improvement has occurred. Again,
under the assumption that everyone improves their HAGOS
value from baseline to follow-up, the 75th percentile of
HAGOS values, presented by Kemp et al,6 therefore seems
to provide the cut-off point for the most improvement expe-
rienced in the 75% least improved patients. This seems to be
the inverse approach to the original method statistically
modeled and proposed by Tubach et al.21,23
Summing up, we hope that this clinical commentary
provides some insight for clinicians and researchers using
patient-reported hip and groin outcome measures in future
clinical cohorts and research. The commentary hopefully
also exemplifies that the scientific evaluation of respon-
siveness, content validity, and MIC is challenging in which
the lack of clinical change, limited study designs, and small
sample sizes heavily affect the internal and external valid-
ity of such research. We therefore stress that, while it is
tempting to make firm conclusions for researchers and
clinicians on which PROs to prefer, studies on head-to-
head comparisons need to be robust enough to back up
such conclusions.
Kristian Thorborg, M Sportsphysio, PhD
Per Ho¨lmich, MD
Copenhagen, Denmark
Address correspondence to Kristian Thorborg, M Sportsphysio,
PhD (e-mail: kristian.thorborg@amh.regionh.dk).
One or more of the authors has declared the following potential
conflict of interest or source of funding: K.T. is the developer of
the Copenhagen Hip and Groin Outcome Score (HAGOS).18 The
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Author’s Response:
We thank the editor for providing us with the opportu-
nity to respond to some of the comments made in the letter
to the editor and to highlight and expand on key aspects of
our article. We agree and acknowledge that validation is
an ongoing process and welcome reports from different
populations and contexts to provide perspective on the psy-
chometric properties of patient-reported outcomes (PROs).
1) We found the Hip Disability and Osteoarthritis Out-
come Score (HOOS)12 and International Hip Outcome
Tool (iHOT-33)9 to be the most appropriate measures of
outcome when applied at 1 to 2 years after hip arthroscopic
surgery. Our findings appear to contradict those in a recent
review by Harris-Hayes et al,3 where the psychometric
properties of PROs for use in femoroacetabular impinge-
ment (FAI) were synthesized from several articles and dif-
ferent study contexts to provide recommendations.
Importantly, that review evaluated the methodological
score of the individual articles using the COSMIN check-
list.11 Drs Thorborg and Ho¨lmich appear to incorrectly
assume that the COSMIN scoring related to the PRO itself,
not the quality of the report. Furthermore, the review by
Harris-Hayes et al3 was not systematic. A unique feature
of our study was the head-to-head comparison of the psy-
chometric properties of 5 different questionnaires (ie, in
the same population and over the same time period). It is
well known that psychometric properties of outcome meas-
ures are not specific to the questionnaire per se but rather
differ with regard to context. Consequently, psychometric
properties found in different populations in different set-
tings cannot necessarily be compared. One such difference
is that the review by Harris-Hayes et al3 reported the psy-
chometric properties of PROs for patients with FAI and did
not specifically review the properties of PROs for patients
undergoing hip arthroscopic surgery. Another difference
is the time points and contexts in which the studies were
performed. For these reasons, the findings of the review
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by Harris-Hayes et al3 cannot be directly compared with
those of our specific study population and context.
2) We chose to evaluate the psychometric properties of 5
commonly used PROs at a time point commencing at 12 to
24 months after hip arthroscopic surgery. While less
improvement (as observed from our modest effect sizes)
was expected at this time, our patient-perceived global rat-
ing of change (Table 4 of the article)6 confirmed that 23 of
45 patients reported being ‘‘somewhat better’’ or ‘‘much
better’’ at an average of 29 months compared with 19
months after surgery. Therefore, improvement has not pla-
teaued, and PROs that can detect this change are worthy
of exploration. As noted above, another major strength of
our study was the comparison of psychometric properties
of the 5 instruments in the same population over the
same time period. Comparing the longitudinal change of
multiple instruments head to head is the most rigorous
design possible. Furthermore, we anticipate that many
surgeons and medical and health practitioners will be
eager to follow their patients beyond 12 months after sur-
gery, especially to evaluate longer term outcomes. Thus,
the psychometric properties, in particular, responsiveness
and the minimal important change (MIC), of a measure
need to be determined for this important postoperative
period, and they should not simply be extrapolated from
the preoperative to immediate postoperative scores in
which large effect sizes1 are assumed.
Additionally, at our approximately 18-month postopera-
tive time point, the average score for many of the PROs
was less than 80 outof 100 and significantly lower than
age-matched controls (Table 3 of the article).6 We antici-
pate that many clinicians and researchers will see this as
an important target for future treatments, for which
responsive outcome measures are important.
3) We agree with the comment made in the letter regard-
ing the difficulties faced in choosing PROs with or without
a ‘‘not applicable’’ option. To ensure standardization of
PRO administration and to allow comparison with data col-
lected in other published cohorts, we applied each PRO in
the manner in which it was originally described, including
the Copenhagen Hip and Groin Outcome Score (HAGOS)14
and Hip Outcome Score (HOS).8 We highlight that the
Knee injury and Osteoarthritis Outcome Score (KOOS)
website (www.koos.nu) gives guidance on the dilemma
described by Thorborg and Ho¨lmich:
How should the patient be instructed on scor-
ing activities he/she is not able to perform? It
is important to determine whether or not each sub-
scale is relevant at the time point chosen, considering
the specific study population. For example, difficulty
with Sport/Rec function may not be relevant to assess
2 weeks post-operatively. The following guideline for
study staff is available: Pain and ADL subscales: If
a subject avoids an activity (e.g., twisting/pivoting
or going up or down stairs) due to doctor’s orders or
because the subject has chosen to avoid the activity,
the subject should be instructed to choose ‘‘(4)
Extreme’’ for those items. Sports/Recreation
subscale: The same as above. Also, if a subject does
not normally engage in an activity (e.g., running or
jumping), the subject should be instructed to leave
the item blank.
Finally, Thorborg and Ho¨lmich state that ‘‘in the HOOS
and HAGOS, all questions need to be answered to mini-
mize missing items in calculating the total subscale score.’’
While minimizing missing items is important, it is not true
that all items must be answered for the HOOS and
HAGOS to calculate subscale scores. The 2003 scoring
rule for the HOOS allows for 2 missing items per subscale,
and the new 2013 scoring rule for the HOOS states that at
least 50% of the items in a subscale must be answered for
a subscale score to be calculated (www.koos.nu). For the
HAGOS, 2 missing items are allowed (www.koos.nu).
4) We stated in our article that ‘‘validity is a multifaceted
property and is important for clinicians to consider, ensur-
ing that the components of the questionnaire are appropri-
ate for the patient population.’’6(p2070) As recommended
in the COSMIN checklist, we chose to evaluate validity
in a number of ways, including content validity (see sup-
plementary material of the article), construct validity (sup-
plementary material), floor and ceiling effects, and
discriminative ability. Using these methods, 2 PRO meas-
ures, the modified Harris Hip Score (mHHS)2,5,13 and the
HOS,5,8 were found to demonstrate inadequate content
validity. The reasons were outlined in our article (page
2071),6 but briefly, both the HOS and mHHS were con-
structed without use of patient input,2,8 which is consid-
ered critical to content validity of a PRO,10 and the
mHHS was intended for elderly patients who had under-
gone total hip arthroplasty.2 This lack of content validity
was a major factor in our recommendations that these
PROs were not useful in patients after hip arthroscopic
surgery. For the HOOS, patient input was provided by
patients with hip disability, with or without osteoarthritis,
being referred for patient education in the form of a hip
school and for surgery, respectively.7,12 To ensure content
validity for younger patients experiencing hip or groin
problems, interviews with 25 patients were undertaken
by Thorborg et al,14 resulting in a modification of the
HOOS—the HAGOS. However, this improvement in con-
tent validity did not translate into superior psychometric
properties of the HAGOS compared with the HOOS in
the current population at 1 to 2 years after hip arthroscopic
surgery. This finding may reflect that approximately 70%
of patients at hip arthroscopic surgery have signs of early
hip osteoarthritis.1
5) Adequate responsiveness ensures that a questionnaire
will be able to detect changes in a patient’s condition over
time.10 As per the COSMIN guidelines, responsiveness was
determined utilizing an anchor-based approach, comparing
the relationship between each of the PRO subscales with
a single standardized global rating of change score.10
This is also called ‘‘longitudinal validity’’ because the
investigative method is similar to methods to determine
construct, or cross-sectional, validity. The cutoff (0.40) for
correlations with the global rating of change score was
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chosen based on the HAGOS validation article by Thorborg
et al.14 Our conclusion that the HAGOS has inadequate
longitudinal validity was based on the finding that 3 of
its 6 subscales (50%) did not achieve the a priori cutoff of
0.40 (Table 4 of the article).6 Therefore, we do not consider
the HAGOS to be the most appropriate PRO for a popula-
tion undergoing hip arthroscopic surgery at a time point of
1 to 2 years after surgery.
6) As with other psychometric properties, the MIC is
context dependent. The MIC16 was investigated because
the amount of change in the PRO that corresponds to
the patient’s perception of improvement provides infor-
mation on the interpretability of the PRO. The authors
of the letter to the editor appear to have incorrectly inter-
preted the calculation of the MIC. For all PROs evaluated,
including the HAGOS, the 75th percentile of change pro-
vides the cut-off point for the least improvement (MIC) in
the 75% most improved patients. The definition of the
MIC relies on an anchor-based method, with the patient’s
opinion as the external anchor.17 A strength of our study
is the ability to calculate the MIC for all 5 instruments
when applied simultaneously. A weakness of our study
is the limited sample size, not allowing further subgroup-
ing into degrees of improvement. Our decision to describe
patients who reported being somewhat or markedly better
as being ‘‘improved’’ was consistent with the publication
by Tubach et al.17 Furthermore, the results from our 5-
point scale (much worse, somewhat worse, same, some-
what better, and much better) cannot be directly com-
pared with the unpublished data from the 7-point scale
of Thorborg et al14 because the anchor questions differ.
We do agree that it is very important to evaluate respon-
siveness in direct relation to surgery. Therefore, we urge
Thorborg, Ho¨lmich, and Thomee et al (unpublished data)
to make their unpublished data publicly available, to
inform our understanding of the performance of PROs
at earlier follow-up time points after hip arthroscopic
surgery.
While we acknowledged the limitations of our methods
and our modest sample size in the original article, our sam-
ple size is greater than the critical number described by
Tubach et al.17 Our results were consistent with the MIC
reported by Tubach et al17 (for functional disability) in
a range of rheumatological conditions including rheuma-
toid arthritis, ankylosing spondylitis, chronic back pain,
hand osteoarthritis, and hip and knee osteoarthritis. We
consider that the MIC can be a useful measure when con-
sidered in conjunction with the error of the measure (min-
imal detectable change).
7) The letter to the editor appears to support our conclu-
sion that the usefulness of the physical activity subscale of
the HAGOS is not understood. We observed that patients
could complete the questionnaire with little error (high
test-retest reliability), but the measure itself was not sen-
sitive enough to detect a change in condition over 9 to 12
months. Therefore, we concluded that this subscale has
inadequate responsiveness in patients after hip arthro-
scopic surgery. While the physical activity subscale may
provide useful information to the clinician, its use in
research in a population after hip arthroscopic surgery is
not currently recommended.
While a number of studies have examined the psycho-
metric properties of PROs in hip and groin pain, including
FAI,3,4,14 little is known of the psychometric properties of
PROs specifically for patients undergoing hip arthroscopic
surgery.15 Our article provided novel insights into the psy-
chometric properties of PROs at a clinically meaningful
time point (12-24 months postoperatively). Most impor-
tantly, we compared the properties between the different
measures. Table 1 summarizes the psychometric proper-
ties of the PROs evaluated in our study.6 All 5 PROs stud-
ied had sufficient reliability and construct validity and
could detect differences between control and patient
groups after hip arthroscopic surgery. The HOS and
mHHS had inadequate content validity, and 50% of the
subscales of the HAGOS had inadequate responsiveness.
TABLE 1
Psychometric Properties of PROs for Hip Arthroscopic Surgerya
Questionnaire
Construct
Validity
Content
Validity
Ability to Detect
Difference
Test-Retest
Reliability SEM Responsiveness
HAGOS 1 1o 1 1 1 1: P, ADL, QoL subscales
–: S, Sp, PA subscales
HOOS 1 1o 1 1 1 1
HOS 1 – 1 1 1 1: ADL subscale
–: Sp subscale
iHOT-33 1 1 1 1 1 1
mHHS 1 – 1 1 1 1
aSummary of findings adapted from Kemp et al.6 1, positive rating (hip arthroscopic surgery population); 1o, positive rating (other pop-
ulation); –, negative rating (hip arthroscopic surgery population); ADL, activities of daily living; HAGOS, Copenhagen Hip and Groin Out-
come Score; HOOS, Hip Disability and Osteoarthritis Outcome Score; HOS, Hip Outcome Score; iHOT-33, International Hip Outcome Tool;
mHHS, modified Harris Hip Score; P, pain; PA, physical activity; PRO, patient-reported outcome; QoL, quality of life; S, symptoms and stiff-
ness; SEM, standard error of measurement; Sp, sport and recreation.
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In conclusion, we encourage further reports from Thor-
borg, Ho¨lmich, and others on this important topic to
improve our understanding of PRO performance in
patients having FAI, hip arthroscopic surgery, and nonsur-
gical treatments. We confirm that the iHOT-33 and HOOS
performed best in our psychometric testing in patients 12
to 24 months after hip arthroscopic surgery.
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